p. 


1 8. 


/ 


f 


U 
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SECTION C 

(Calculations HI mark* rath - spend uptake. minula) 

An Uitfmittnml fresh Viter cquijcr fllic dmsi Ly of water can he ass timed to he I jDOfi 
kj: in'] has u thickness of 23 in at She If till ion of a piezometer installed to a total depth of 
■ 11 m- rholand surface devarirm at ifrc piezometer is UJi m above sea level, and tile 
nWMSured depth to water is (i.5 m below the ground surface. What it: ih.e total hydraulic 
lu^id for the aquifer? Wind ijs the pressure head anti elevation head ai Lhc Imlsl- of ihe 
aquifer 

The uncwfiltHl aquifer described above is underliiin by a thin confining layer and :t 
seontiti aquifer thu-L is *4 m Lhiek, Tire lower aquifer lias ;l monitoring veil Ihai has a lurid 
surface elevation ofW m. with a total well depth of SO m below yiouiuf surface. The 
mcasuicd water-level in this well is 7.14 m below ground aurLitce. and Ik density nflhc 
salt, water IS 1,035 What is the equivalent fresh Water head for this aquifer? 

A waste disposal OdWifutfly lias applied for a permil to inject PCIl's into the lower aquifer. 

I s Ihi s a good place to Sturt hazardous waste? Why? 

An earth dam :s constnicted fcni&s a valley that has a utj tow jK'nJttiiLuli’y bed rod! 
l:aycF. The dam is 45 m hitjh wilh a CrtSl-width of |0Q rn and a width at Ehu btt« (Valley 
flour} ul 900 m. The valley is 51cm wide. The water behind ihe dam is 40 in deep, and (he 
water lend below the dam is 5 tli above the bedrock valley floor. Water seeps through the 
diim Assume ifial the datn is. ttmstniCttd of silty el ay. Wftsi is the hydraulic iKtid ;U a 
point half-way 1 hroiiy.li rhe dam? 

HOW much water would tlrm through a unit width of this dam in one day? [Hint: Von 

Jwao ro assume tire properhes of a si lly day J 

How much water would How through the dam in lim'd? 
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GEOE 475.3 Advanced Hydrogeology 
MIDTERM EXAMINATION 

25 October, 2DII2 
1 him r 

Dc M. ?. Kcevea 

ANSWER ANY FOUR QUESTIONS 


y. An tmconsoliateii s.md and c sandstone haw a nemnd hydraulic conduciivitjcs 
of IQ" 1 .aid to m.s respectively The saml is has tut cITectiw porosity m' 2Q%. 
The sundskmc lias an effect ivc porosity of 0-3%, For material, determine the time 
in jeai* for i Hut:or Lu I'd it ih fitted l£MJ m under tin imposed hyduiuhe gradient of 

- 1 hi.' km. 

/ 

-... A ctmtinuous source contaminant raters g gimutdw.i-er flow-ticld where the 
/ hyii,?cMHal velocity Is EO" 6 nv's. in the Etorizonal pltute. the iongiioiliaUl mtd 
uviissv?rse disperse ities arc 5.0 m and 0.5 m respectively. DcLerntiive ihe distance 
travtiled by the ecnrtrc of mass of the plume untf the spi'Llbl! standard de\ialtons of 
the plume a period uf 10 years after the spill 

... Use tho Dcbeye-H Qtkel equal ion (A ■ 0.5035) fur Activity cqelTmicfiLs to 
Calculate ilie activity coefficient for the Ci" ton (cir'cclivc radius -• 0.13 nm) aod 
lhe Mg"‘ ion ■'effective radius 0.40 mu in a 0.5 molar sohittai. Resell the 
taJcLtlaiicm using the cxWudod DetJCj-'e-lililirkel equation with D = j.ZSi E.-Sirtp 
llic ejlatl^CKl titlivitics, determine the cfiralive conccnlmliuns of lMi. "j u.'1 
[C' I' i ..i o (I 5 M unite strength solution uf MgCfo 

Write fli-ais Saw depressions fur flic follcrwirtg equilibrium reacduns: 

1- CnMfiECOjH ■ Cd"' ^Mg J ’+ 2COj 3 " 

2 . H z SOi - + S0 4 : ‘ 

3. , r A #■ fliB + uC — tjX +■ bY -rcy. 

4. AKOHb AE ,1 43 0H" 

5 - AliSEnOnfOH^ i- 5 HlO - 2 AlfOH)j e 2HaSSOs 

/ 

,5 - E i i i rn i he tonsliUKnts as, anuJcri: ies: 



NT' 

N-iq- T j Or 

CL' 

HCOj 1 SOt' 

Molariiv 

Sis HT H 

(t.0x UT 1 ; 1.5 x hJ v 

3.3.x UT 7 

TTJ v I o -7 " 1 2 2 x T(F T 


ESafe; 

L itciL 1 Alli.m c.i.l; 
liijslnielurr 
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GEOE 475.3 Advanced Hydrogeology 
MIDTERM EXAMINATION 
Date 17 October. 2H01 

I irrie Allowed; i hour 

Instructor: Pr M. J Reeves 

ANSWER ANY THREE ppJJR QUESTIONS 

1. Tivo fills l>oth have a (Tttseured hydraulic ramfucfivity pf 10' T m/s. One ;'i? >3 
unfractured and has an effective porosity of 25%, The other till is fractured and 
liss an effective porosity of 0-25% For each lill, determine the tone in yeers for 
a tracer to be adverted 2Q m undaran irnpoged hydraulic gradiant of Im/km. 

3- A poim source contaminant spill was released to ground',valor flowing at o 
constant sub-lKWtzcnlet velocity of 5 x 10 J rrJs in the tiorisoniai plane. Hie 
iongitudrnlal sod transverse diepersivities are 1.0 m and 0.1 m respectively. 
Determine the distance travelled by the centre of mess of the pleurae and the 
spatial standard devratrorra of the plume ?. period of 5 years after the spill 

5 Fmw oomntoto water sample analyses reported the following resufts- 


ion 

j 

Formut 

Sample 

A 

Sample 

8 ffC; 

Sample 

C 

Sample 

D 


. 

Weiqht 

(mg/L) 

fmgfL} 

frnq/L) 

Jmo;L.l 

46 

N.V 

22 if] 

59 t ' 

149 fn. A* 

ns 

ci- 

35.45 


142 . 142 

71 

SQ- J 

S5.0S 

95 ;•. • ' 

120 : f"v 46 

■ 1 

Conductfvit 
J . 

(rnSirr^ 

143 

220 263 

t 

65 


Gheck the analyses and report any sigriihr-an- = vee- '-- 1 r; ' 5 

conductivities consistent with the reported cuCL*.iilr.^iiW 

r 

7. Tha extemifjd Debeye-Htiekei equetfon for activity coefficients has the fnrnr 

log(gi) = -U.5O05 z? (3)'^ / (1+3.2Bfa, (I) 08 ) where z. is ionic charge, a, is ionic 
radius (am} and ! is ionic strength (moL'L). For an ionic csnajiglh of 0.1 M 
calculate the* activity coercion! for the Ci' mn (effective radius = 0.181 nm) ard 
hio Mg’’“ ion (effective radius 0-003 nm}. Using the cafoAiteJ emitter;, 
determine the effective concentrations of [Mg*’] and [Ci': .c - 0 ' ’ .... 

strength solution of MnC1 : . 

8, Wnte rr.ass taw expressions tor tha following equilahium reactfcm: 


a. CaGOa * Ca* + CO** 


# ■■■ 


fc I 


b. m 2 * + CT = Mncr 

c. MgCb = Mg z, +2CI 

d. AI(QH)j - AP* + 3 dNt 

e. . MShOitOH). + 5 HiQ = 2 AJ(OH} ; + 2H H 8iO, 

Tabulate the constituents as motaritisa using the formula weights provided 


" ■""* . 1 r 

Na 

._ 

Mg*' 

Ca Ji 

Cl‘ 

hco 3 

■ 

SO/ 

meq/ 

L 

10.0 

6 

1.00 

3.00 

0.32 

14.00 

0.44 

FW 22. a 

u 

24 .a 

3 

40 0 

e 

35.4 

5 

01.01 

-j 

lao i 

e 


Calculate :he saturation indices for the minerals 'lalifs 'KcC*. '' - 1 

NahcalitethieHCQ,). K- KK""andGft»urr [C-^h. - , : - ' 

THE END 
GEOE 475.3 


Form Lila Sheet 

I’N o explanations of s ymbols i s mr-s pravfd s d) 


. g *K.i 
v* K.i i n 
Df- D" Di 

'-tJ.i - (n/r).Dti 
■fT = rj|...v 
■-Di. “ i'i r ,v 
-D-D' + DP 

p;. = a-* / 2l 

Di = o T ; t at 

- D, = Ui '.v l 2k 
ir-aj = v J .i7, 2 

v 'l>i. “ vW 1 2 t 
■^ctt = Ff/ 2J45 

■^Tt r..v 

Pihj ■ c-K.pi;-[ bj 7 .j 

■ Ai, - o/A i f 


iJ 























































